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Abreviations 
 BMI  body mass index 
 CI   confidence interval 
 DDE  dichlorodiphenyldichloroethene  
 FSH  follicle stimulating hormone 

HR   hazard ratio 
 IQR  interquartile range 
 LH  luteinizing hormone 
 OC  oral contraceptive 
 PBB  polybrominated biphenyl 

PCB   polychlorinated biphenyl 
PCDD  polychlorinated dibenzo-p-dioxin 
PCDF  polychlorinated dibenzofuran 
ppt  parts per trillion 
SWHS  Seveso Women’s Health Study 
SD  standard deviation 
TCDD   2,3,7,8-tetrachlorodibenzo-p-dioxin 

 TEQ   dioxin toxic equivalents 

 2



   

OUTLINE OF SECTON HEADERS 

Abstract 
Introduction 
Materials and Methods 
 Study population  
 Procedure  
 Serum TCDD Laboratory Analyses  
 Definition of Menopause 
 Statistical Analyses  
Results  
Discussion 
References  

 3



   

 

ABSTRACT  

2,3,7,8-Tetrachlorobenzo-p-dioxin (TCDD), a halogenated compound that binds the aryl 

hydrocarbon receptor, is a byproduct of numerous industrial processes including waste 

incineration. Studies in rats and monkeys suggest that TCDD may affect ovarian function. We 

examined the relationship of TCDD and age at menopause in a population of women residing 

near Seveso, Italy in 1976, at the time of a chemical plant explosion. We included 616 of the 

women who participated 20 years later in the Seveso Women’s Health Study.  All women were 

premenopausal at the time of the explosion, had TCDD levels measured in serum collected soon 

after the explosion, and were ≥35 years old at interview. Using proportional hazards modeling, 

we found a 6% non-significant increase in risk of early menopause with a 10-fold increase in 

serum TCDD. When TCDD levels were categorized, compared to women in the lowest quintile 

(<20.4 ppt), women in quintile II (20.4 - 34.2 ppt) had a hazard ratio (HR) of 1.1 (p = 0.77); 

quintile III (34.3 - 54.1 ppt) had a HR of 1.4 (p = 0.14); quintile IV (54.2 - 118 ppt) had a HR of 

1.6 (p = 0.10); and quintile V (>118 ppt) had a HR of 1.1 (p = 0.82) for risk of earlier 

menopause. The trend toward earlier menopause across the first four quintiles is statistically 

significant (p=0.04). These results suggest a non-monotonic dose-related association with 

increasing risk of earlier menopause up to about 100 ppt TCDD, but not above.  
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